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http://dx.doi.org/10.1016/j.jds.2013.0Abstract Background/purpose: The purpose of this retrospective study was to evaluate the
factors affecting the clinical success of orthodontic anchorage by using temporary anchorage
devices (TADs).
Materials and methods: One hundred and twenty nine consecutive patients (54 males, 75 fe-
males; mean age, 20.2 years old) with a total of 266 TADs of three different types were exam-
ined. The variables related to TAD success were assessed through five categories: implant-
related (type 1, type 2, and type 3 with different diameters and lengths), patient-related
(sex, age, and type of malocclusion), location-related (jaw, site, side, bone quality, and the
type of soft tissue), orthodontic-related (the timing of force application), and implant-
maintenance factors (local inflammation around a TAD: mild, moderate, and severe).
Results: The overall success rates were 97%. The clinical variables of all implant-related fac-
tors (diameter and length), all patient-related factors (sex, age, and type of malocclusion),
and one of location-related factors (side) did not show any statistically significant difference
in success rates. The clinical variables of most location-related factors [jaw (mandible), site
(lingual), bone quality (Q4), and the type of soft tissue around TADs (mucosa)], orthodontic-
related factors [timing of force application equal to 2 weeks)], and implant-maintenancestitute of Clinical Dentistry, School of Dentistry, National Taiwan University, Number 1, Chang Te
.edu.tw (M.-H. Chen).
iation for Dental Sciences of the Republic of China. Published by Elsevier Taiwan LLC. All rights reserved.
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50 T.-T. Lai, M.-H. Chenfactors [local inflammation (mildemoderate and moderateesevere)] showed less success with
statistically significant differences.
Conclusion: In order to improve the success rates, local inflammation should be monitored and
controlled, force application should be 4 weeks after insertion, and the location for placement
of TADs should be good quality bone with keratinized mucosa.
Copyright ª 2013, Association for Dental Sciences of the Republic of China. Published by
Elsevier Taiwan LLC. All rights reserved.Table 1 Demographic characteristics of the 129 subjects
with 266 temporary anchorage devices (TADs).
Factor Number (%)
Age (years, mean  SD) 20.2  9.4
Sex (male/female) 54/75
Number (n) of TADs in a single patient
n Z 1 6 (4.7%)
n Z 2 118 (91.4%)
n Z 3 0
n Z 4 3 (2.3%)
n Z 5 0
n Z 6 2 (1.6%)
Pattern of TADs
Type 1 96 (36.1%)
Type 2 104 (39.1%)
Type 3 66 (24.8%)Introduction
Anchorage control is very important for the success of ortho-
dontic treatment. Traditionally, intra-oral anchorage (trans-
palatal arch, lingual holding arch, class IImalocclusion or class
III malocclusion elastic traction, lip bumper, etc.) or extra-
oral anchorage (headgear, J-hook, facemask, etc.) were used
for reinforcing the anchorage control. According to Newton’s
ThirdLawofDynamics“Forevery action there is anequivalent
opposite reaction”, the intra-oral anchorage would lose some
anchorage somehoweven in themaximumanchorage control.
As for the extra-oral anchorage, the anchorage site was
outside the oral cavity such as occipital or frontal bone; it
would reduce the reciprocal equivalent opposite reduction on
the teeth. Themain shortcoming of extra-oral anchorage is its
dependence on patient compliance. If the patient was not
cooperative and he or she did not follow the protocol to wear
the extra-oral device for enough time in 1 day, unavoidable
anchorage loss would occur and compromised or unsatisfac-
tory treatment results would be achieved in the end.1
Recently, temporary anchorage devices (TADs) have
been widely used for orthodontic treatment.2 By using
TADs, absolute anchorage can be achieved without any
patient compliance characteristics. The application of TADs
also expands the envelop boundary of tooth movement,
which was hard to attain with traditional orthodontic
therapy such as molar uprighting, molar distalization, molar
protraction, molar intrusion, anterior teeth intrusion, and
occlusal plane canting correction, etc.3 Some case reports
even revealed that some open bite and class III malocclu-
sion patients got some orthognathic surgery-like effects
after the incorporation of TADs into orthodontic treatment.
In the past, dental implants and miniplates have been
applied to skeletal anchorage for adjunctive orthodontic
treatment.4 Both methods show high success rates because
they are strong enough to resist the equivalent opposite forces
produced by the antagonist tooth movement. However, the
surgical procedures of dental implants and miniplates are
morecomplicated (they routinely requireflapoperation), they
result inmore postoperative complications, and they aremore
costly. Recently, TADs less than 2.0mm in diameter have been
widely applied for various orthodontic indications.2,4 In addi-
tion, there are many advantages to the application of TADs:
simple to use (even an orthodontist can do it more comfort-
ably), immediately loadable, inexpensive, smaller diameter
and dimension (small enough to place inmost areas of alveolar
bone), and easy to install with minor traumatic surgery.5
The success rate of TADs reportedly ranges from 80% to
100%, depending on the region, the type of TAD, and the
patient involved; it is a slightly lower success rate compared
with that of the miniplates.6 There are some factors thatcritically influence the success rate, such as implant-related,
patient-related, location-related, orthodontic-related, and
implant-maintenance factors. Implant-related factors
include the pattern of TADs. Patient-related factors are
related to sex, age, and type of malocclusion. Location-
related factors are related to the jaw of insertion, the site
of insertion, the side of insertion, the bone quality around
the insertion site, and the type of soft tissue around the
insertion site.Orthodontic-related factors include the timing
of force application. In one study, an implant-maintenance
factor was related to local inflammation around a TAD.7
Although there have been some promising case reports,
there have been several human studies that investigated
the factors associated with the stability of TADs used for
orthodontic anchorage control. The purposes of this retro-
spective study were to evaluate the failure rates and to
analyze potential factors associated with the stability of
TADs used for orthodontic treatment.Materials and methods
Patients
In this study, 129 consecutive patients requiring skeletal
anchorage for orthodontic therapy were included for
retrospective study. In total, 266 TADs were inserted in 129
patients, including 54 males and 75 females. All patients
were under treatment in the Department of Orthodontics,
Taipei Mackay Memorial Hospital from October 2004 to
December 2009. The average age of the patients was 20.2
years, and the range was 12e52 years (Table 1).
Figure 2 Temporary anchorage devices (TADs) as orthodon-
tic skeletal anchorage. A predrilled TAD with a nickeletitanium
(NieTi) coil spring.
Clinical success of orthodontic anchorage 51Preoperative preparation
All patients underwent standard orthodontic pretreatment
evaluation, including extra-oral and intra-oral photography,
panoramic and cephalometric radiography, and dental
study model analysis. Before installation, all the merits and
potential side effects were explained to the patients and
their families.
Surgical procedure
The TADs applied were titanium miniscrews inserted by a
predrilling procedure (AbsoAnchor; Dentos, Daegu, Korea).
The AbsoAnchors had different diameters and lengths (type 1,
type 2, and type 3) (Fig. 1). Type 1 stands for 1.6 mm in dia
meter and 8 mm in length. Type 2 stands for 1.6 mm in diam-
eter and10mmin length. Type3 stands for2.0mmindiameter
and10mmin length.Of the266TADs, 96were type1,104were
type 2, and 66 were type 3. All the TADs were installed under
local anesthesia without flap procedures.
Postoperative care
After installation of TADs, all patients were instructed to
clean the surrounding soft tissue of the TAD by gentle
brushing with a single tuft brush, and a mouth rinse was
used throughout the whole treatment. After placement of
TADs for either 2 weeks or 4 weeks, a 100e200 gram force
(gf) was loaded. A close type nickele titanium (NieTi) coil
spring was used as the source of traction (Fig. 2).
Outcome measurement
All the clinical variables were investigated by the same
operator to prevent the examiner bias. The variables
related to TAD success were assessed through five cate-
gories: implant-related, patient-related, location-related,
orthodontic-related, and implant-maintenance factors.Figure 1 Different diameters (1.6 mm and 2.0 mm) and
lengths (8 mm and 10 mm) of temporary anchorage devices.
Type 1: 1.6 mm in diameter and 8 mm in length; type 2: 1.6 mm
in diameter and 10 mm in length; type 3: 2.0 mm in diameter
and 10 mm in length.Implant-related factors included the pattern of the TAD
(type 1, type 2, and type 3 with different diameters and
lengths). Patient-related factors included sex, age, and
type of malocclusion. Location-related factors included the
jaw of insertion (maxilla or mandible), the site of insertion
(buccal or lingual), the side of insertion (left or right), the
bone quality around the insertion site (Q1, Q2, Q3, or Q4),
and the type of soft tissue around the insertion site (kera-
tinized mucosa or oral mucosa). An orthodontic-related
factor was the timing of force application (2 weeks or 4
weeks). An implant-maintenance factor was the severity of
local inflammation around the TAD (noneemild, mildemo-
derate, and moderateesevere). Failure of implantation was
defined as a TAD that lost stability (either with mobility or
loss).
The bone quality of the implantation site was recorded
during TAD installation, based on the operator’s hands-on
perception of the drilling resistance, according to Zarb8:
Q1, bone in which almost the entire bone is composed of
homogenous compact bone; Q2, bone in which a thick layer
of compact bone surrounds a core of dense trabecular
bone; Q3, bone in which a thin layer of cortical bone sur-
rounds a core of dense trabecular bone; Q4, bone charac-
terized as a thin layer of cortical bone surrounding a core of
low density trabecular bone of poor strength. The degree of
soft tissue inflammation around the TAD was evaluated
during the fourth week after insertion by the operator, and
the evaluation criteria were modified from the gingival
index.9 Definition of degree of inflammation: 0 for absence
of any signs of inflammation; 1 for mild inflammation
around TAD; 2 for moderate inflammation around TAD; and
3 for severe inflammation around TAD with marked redness,
swelling, and a tendency to bleed.
Statistical analyses
The overall success rate and the success rate of each clin-
ical variable were calculated. To compare the differences
in the failure rate according to the classification of each
clinical variable, we used the univariate analysis Chi-square
test and the Mantel-Haenszel common odds ratio estimate
to calculate the P value, odds ratio (OR), and 95%
Table 3 Univariate analysis of patient-related factors
associated with temporary anchorage device (TAD) success.
Factor Success Success rate OR (95% CI) P
Yes No
Sex
Female 70 5 93.3% 1
Male 51 3 94.4% 1.52 (0.42e4.83) 0.686
Age (years)
 20 73 3 96.1% 1
>20 48 5 90.6% 0.41 (0.12e1.42) 0.159
Malocclusion
Class I 45 2 95.7% 1
Class II 52 6 89.6% 0.57 (0.17e1.94) 0.365
Class III 24 0 100% N (0eN) 0.998
CI Z confidence interval; OR Z odds ratio.
52 T.-T. Lai, M.-H. Chenconfidence interval (CI). The Chi-square test was used to
determine possible associations between two categorical
clinical variables with a statistical analysis program (SPSS
version 1.5; SPSS, Chicago, IL, USA). The ORs and 95% CIs
were calculated for each clinical variable. The OR means
the proportionate risk for success of TADs.
Results
In this study, patients who received the installation of a
TAD were mainly young adults. Among them, the number of
females (75) was a little more than the number of males
(54). The mean age was 20.2 years and the range was 12e52
years. Most patients received two TADs (91.4%). Of the 266
TADs, 96 were type 1, 104 were type 2, and 66 were type 3.
Most TADs showed adequate stability, and the overall suc-
cess rate was 97% (258 of 266 TADs), counting the three
types of TADs all together (Table 1).
As for implantation-related factors, the success rates of
TADs were 94.8% for type 1, 95.2 % for type 2, and 97.0% for
type 3. There were no statistically significant differences in
the success rates among the three types of TADs, although
the success rates of type 2 and type 3 were higher than
those for type 1. There were also no statistically significant
differences in the success rates between the diameters and
lengths of TADs, although the success rates of diameters of
2.0 mm and lengths of 10 mm were higher than those of
diameters of 1.6 mm and lengths of 8 mm (Table 2).
Regarding the various patient-related factors (sex, age,
and malocclusion), the success rate for males was 94.4% and
for females was 93.3%. There were no statistically significant
differences in the success rates among gender of patients,
although the success rates ofmales were higher than those of
females. The success rates of patients with ages less than 20
years old were 96.1%, and the success rates of patients with
ages greater than 20 years old were about 90.6%. There were
no statistically significant differences in the success rate
amongages of patients, although the success ratesof patients
with ages less than 20 years old were higher than those with
agesgreater than20yearsold.Therewerealsonostatistically
significant differences in the success rate among the maloc-
clusion classification of patients, although the success rates
of patientswith class IIImalocclusion (100%)were higher than
those of patients with class II malocclusion (89.6%) and class I
malocclusion (95.7%) (Table 3).
In terms of the various location-related factors (jaw,
side, site, bone quality, soft tissue, local inflammation, andTable 2 Univariate analysis of implantation-related fac-
tors associated with temporary anchorage device (TAD)
success.
Factor Success Success rate OR (95% CI) P
Yes No
Pattern
Type 1 91 5 94.8% 1
Type 2 99 5 95.2% 1.13 (0.32e4.04) 0.91
Type 3 64 2 97.0% 1.72 (0.33e9.16) 0.50
CI Z confidence interval; OR Z odds ratio.timing of force application), there were no statistically
significant differences according to the side (left or right).
The TADs installed in the maxilla (97.2%) revealed a
significantly higher success rates than those installed in the
mandible (68.8%). The TADs installed in the higher bone
quality (Q1, Q2, and Q3) (100%, 98.7%, and 94.8%) showed a
significantly higher success rates than those installed in the
lower bone quality (Q4) (83.3%). The TADs placed in the
keratinized mucosa (96.2%) revealed significantly higher
success rates than those placed in the oral mucosa (66.7%)
(Table 4).
As for the orthodontic-related factor, the success rates for
timing of forceapplicationequal to 4weeks (97.0%)was higher
than those of timing equal to 2 weeks (89.7%). There were
statistically significant differences between them (Table 5).
In terms of the implant-maintenance factor, the success
rates for the inflammation around TADs were 99.6% for
noneemild inflammation, 81.3% for mildemoderate
inflammation, and 10% for moderateesevere inflammation.
There were highly statistically significant differences in the
success rate among the three types of inflammation around
TADs (Table 5).
Discussion
Because this study was performed with retrospective results,
it was unavoidable that some bias would result in selecting
certain patterns of TADs for different treatment purposes. In
the clinical setup, it is difficult to conduct a randomized
clinical trial to compare different patterns of TADs because of
the different demands for each patient. Furthermore, the
patients were collected consecutively in onemedical center,
therefore the study design might not have been appropriate
to generalize to all medical centers in Taiwan.
TADs have proven to be reliable and effective clinical
adjunctive orthodontic treatment devices. However, there
are some complications, such as soft tissue inflammation,
ulceration, root damage, TAD fracture, and pain, therefore
caution is required in the decision to implement them. Soft
tissue inflammation is rare if the TAD is installed on the firm
keratinized gingival and as long as adequate oral hygiene is
maintained during the whole orthodontic treatment.
Table 4 Univariate analysis of location-related factors associated with temporary anchorage device (TAD) success.
Factor Success Success rate OR (95% CI) P
Yes No
Jaw
Maxilla 243 7 97.2% 1
Mandible 11 5 68.8% 0.06 (0.02e0.23) 0.000***
Side
Left 128 8 94.8% 1
Right 126 4 96.9% 1.97 (0.57e6.70) 0.421
Site
Buccal 251 8 96.9% 1
Lingual 3 4 42.9% 0.24 (0.01e0.13) 0.000***
Bone quality
Q1 5 0 100%
Q2 74 1 98.7% 1
Q3 165 9 94.8% 0.25 (0.03e2.00) 0.189
Q4 10 2 83.3% 0.07 (0.01e0.82) 0.034*
Soft tissue
Keratinized mucosa 250 10 96.2% 1
Oral mucosa 4 2 66.7% 0.08 (0.01e0.49) 0.006**
*P < 0.05.
**P < 0.01.
***P < 0.001.
CI Z confidence interval; OR Z odds ratio.
Clinical success of orthodontic anchorage 53Ulceration on the buccal mucosa, tongue, or cheek can be
managed by Orabase and soft utility wax on the head of the
TAD. Root damage can be prevented by taking an X-ray
before TAD insertion in order to fully understand the
anatomic structure of the root, thereby avoiding the risk.
To avoid TAD fracture, a guiding drill is recommended when
the resistance increases significantly during placement.
When TADs are fractured, removing the bone surrounding
the TADs is recommended. A nonsteroid anti-inflammatory
drug (NSAID) for 2 days following the operation is adequate
to relieve the postoperative pain in most patients.10
TAD is most frequently used to take the place of conven-
tional anchorage, especially headgear, thereby reducingTable 5 Univariate analysis of orthodontic-related and implan
device (TAD) success.
Factor Success S
Yes No
Orthodontic-related
Timing of force application
2 weeks 61 7 8
4 weeks 192 6 9
Implant-maintenance
Local inflammation
Noneemild 239 1 9
Mildemoderate 13 3 8
Moderateesevere 1 9 1
*P < 0.05.
**P < 0.01.
***P < 0.001.
CI Z confidence interval; OR Z odds ratio.some problems related to compliance. After all, it is an
invasive treatment that is not always suitable for application
to all patients. There are some indications for TADplacement
recommended by Melsen11: patients with inadequate teeth
for the application of conventional anchorage; patients to
whom forces to the reactive teeth could produce adverse
side effects; patients with a need for asymmetric tooth
movements in all planes of space; in certain patients as an
alternative to orthognathic surgery and as anchorage for
toothmovements, to produce bone for a dental implant to be
placed later.
Thedentist’s skill is alsoan important factor that influences
success rate, for example, excessive pressureused at the startt-maintenance factors associated with temporary anchorage
uccess rate OR (95% CI) P
9.7% 1
7.0% 3.67 (1.19e11.34) 0.024*
9.6% 1
1.3% 0.06 (0.01e0.457) 0.007**
0% 0.00 (0.00e0.02) 0.000***
54 T.-T. Lai, M.-H. Chenof the insertion, leading to fracture of the cutting tip; the
screw loosening resulting from ’’wiggling’’ forces during
insertionbecauseof incorrecthandlingof thescrewdriver;and
notenough irrigationcausingoverheatingwhendrilling, etc. In
our study, all the patients were under the same operator who
was well trained with experience in placing the TAD and
following the standardoperationprocedure (SOP)according to
the TAD manufacturer recommended guidelines. This is why
the overall success rates (97%) from our study are higher than
those of most previous studies (80e95%). In this way, we can
neglect the factor of dentist’s skill in our study.
In terms of implant material comparison, titanium alloys
are stronger than pure titanium.7,12 Regarding insertion fac-
tors, self-tapping and self-drilling insertion techniques are
both popular.12 In order to avoid possible bend or fracture of
the TADs, we used the self-tapping procedure for all TADs we
inserted.Implant-related factors
Implant-related factors are summarized in Table 2. The
success rate of TADs with 2.0-mm diameter (97%) seemed to
be higher than those with 1.6-mm diameter (95.2%), but
there were no statistically significant differences between
them. Miyawaki et al found that all 1.0-mm diameter TADs
failed. The success rate of TADs with 2.3-mm diameter
(85%) was a little higher than those with 1.5-mm diameter
(83.9%), but there were no statistically significant differ-
ences between them.5 Park et al showed that there were no
statistically significant differences between the success
rate of TADs with 2.0-mm and 1.2-mm diameters.13 Our
study was in accordance with most studies.5,13e15 Park et al
concluded that TADs with a diameter over 1.2 mm would be
strong enough as orthodontic anchorage in clinical
application.
The success rate of TADs with 10-mm length (95.2%)
seemed tobehigher than thosewith 8-mmlength (94.8%), but
there were no statistically significant differences between
them. Miyawaki et al found that the success rate of TADs with
14-mm length (85%)was a little higher than thosewith 11-mm
length (83.9%), but there were also no statistical differences
between them.5On theotherhand,Chenet al advocated that
the success rate of TADs with 8-mm length (90.2%) was higher
than those of 6-mm length (72.2%), and there were statisti-
cally significant differences between them.14 Our study yiel-
ded similar results to the former one and was coincident with
other studies.5,13,15 It has been suggested that the length of
TADs should be more than 8 mm in order to improve the suc-
cess rate in clinical application.5,13,15
Patient-related factors are summarized in Table 3. As for
sex, there was no clinical and statistical significant difference
between males (94.4%) and females (93.3%). This result
confirmed those of most previous studies.13,15,16 In terms of
age, the success rate of age less than or equal to 20 years
(96.1%) seemed to be higher than that of age great than 20
years (90.6%) and there was also no statistically significant
difference between them. This findingwas in accordancewith
most previous studies.5,13,15,16 With regard to malocclusion,
the success rateof class III (100%) is higher than those of class II
(95.7%) and class I (89.6%), but there was no statistically sig-
nificant difference between them. Chen et al found a similarresult (2007), because the anteroposteror jaw relationship is
not associated with the success rate of TADs.5,15,17
Location-related factors are summarized in Table 4. As
for side, Park et al found that the left side had a higher
success rate than that of the right side, and he claimed that
maybe the left side received better hygiene because most
patients were right-handed.13 However, the other studies
provided similar results to our findings, that is, there were
no significant differences between the left and the right
side.
As for dentition and site, the success rate of maxilla
(97.2%) and buccal site (96.9%) were higher than those of the
mandible (68.8%) and lingual site (42.9%), and there was a
statistically significant difference between them. Because
the mandible was full of thicker and more dense cortical
bone compared with those of the maxilla, it was expected to
have a higher success rate.5 The current findings from our
study were the opposite of what we expected. The reasons
remain unclear; however, we speculate some possibilities.
Firstly, the assumed reason might be irritation during
mastication and tongue pressure,5 because only 16 TADs
were placed in the lower dentition and seven of them were
placed on the lingual side. When the TADs inserted in the
lingual site and posterior part of themandible, they could be
easily irritated by food chewing and tongue pressure during
mastication. Secondly, the posterior mandible has a less
attached gingival and narrower vestibule; it is hard to
maintain good oral hygiene around TADs. This is why the TADs
inserted in the posterior part of the mandible are more sus-
ceptible to infection, resulting in failure.2,15
In terms of bone quality, the success rate of higher bone
quality Q1 (100%), Q2 (98.7%), and Q3 (94.8%) are higher
than those of the lower bone quality Q4 (68.8%), and there
were also statistically significant differences between them.
There have been a lot of studies on bone quality in dental
implants. Bone quality is one of the most important factors
influencing the success of dental implants. This finding can
also be applied in the TAD field. Some studies found that Q1
bone has higher failure rates compared with Q2 bone and Q3
bone.2,18,19 Some researchers speculated that the jaw with
high bone quality could undergo overheating on the surgical
sites during drilling without proper irrigation, which could
lead to subsequent TAD failure during healing.20 Misch et al
advocated that Q1 bone is easily overheated during drilling
procedures because it contains fewer blood vessels than
those of the other three types.21 However, in our study, Q1
bone got more success rate than those of the others. The
possible reason is that because all the TADs were installed
by the same doctor with the same procedures (SOP), over-
heating during drilling and placement could be avoided or
reduced to minimal trauma to the adjacent bones.
Orthodontic-related factors are summarized in Table 5.
The success rate for timing of force application equal to 4
weeks (97 %) seemed to be higher than that equal to 2 weeks
(89.7%), and there were significant differences both in sta-
tistics and clinical application. The adequate timing of or-
thodontic force application is still a controversial issue. Some
studies showed immediate loading was allowed,5 but other
studies preferred delay loading.16 Animal studies demon-
strated that immediate loading of TADs can be successfully
attained,22 but our finding went against the results of animal
studies. In clinical application, it has been suggested that the
Clinical success of orthodontic anchorage 55timing of force application should be more than 2 weeks in
order to get more stability and higher success rate.
Implant-maintenance factors are summarized in Table 5.
The success rate of the noneemild group (99.6%) was much
higher than those of the mildemoderate group (81.3%) and
the moderateesevere group (10%), and there were statis-
tically significant differences between them.
Many previous studies showed that peri-implantitis is one
of themost important factors to predict implant failure, and
our study yielded similar results.5,13,17 There is no doubt that
the more severe the inflammation the more destruction
occurred in the surrounding or underlying bone tissue, which
loosened themechanical locks with the threads of the TAD.23
Apart from poor oral hygiene influencing the local inflam-
mation, the nonkeratinized oralmucosa around the TADswas
also an important factor causing local inflammation.2
In this retrospective study on 129 patients with 266 TADs,
the overall success rates were 97%. We investigated five
categories and found that all implant-related factors (diam-
eter and length), all patient-related factors (sex, age, and
type of malocclusion), and one location-related factor (side)
did not result in statistically significant differences in the
success rates of TADs.We also found a reduced success rate in
the following categories: location-related factors [jaw
(mandible), site (lingual), bone quality (Q4), and the type of
soft tissue around TADs (mucosa)], orthodontic-related fac-
tors (timing of force application equal to 2 weeks), and
implant-maintenance factors [local inflammation (milde
moderate and moderateesevere)]. We also suggested that in
order to improve the success rates, local inflammation should
be monitored and controlled, force application should be 4
weeks after insertion, and the location for TAD placement
should be good quality bone with keratinized mucosa.
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